Acid tolerance response of biofilm cells of Streptococcus mutans.
Streptococcus mutans, a major etiological agent of dental caries, is a component of the dental plaque biofilm and functions during caries progression in acidic lesions that may be at or below pH 4. In this study, we were interested in determining the acid tolerance of 1-7-day chemostat-grown biofilm cells of S. mutans BM71 growing in a semi-defined medium at a rate consistent with that of cells in dental plaque (dilution rate=0.1 h(-1)), as well as, assessing the capacity of 2- and 5-day biofilms to induce an acid tolerance response that would enhance survival at a killing pH (3.5). As expected, biofilm cell growth increased (2.5-fold) from day 1 to day 7 (10.6-25.7 x 10(6) cells cm(-)(2)) with the percentage live cells over that period averaging 79.4%, slightly higher than that of planktonic cells (77.4%). Biofilms were highly resistant to acid killing at pH 3.5 for 2 h with survival ranging from 41.8 (1 day) to 63.9% (7 day), while the percentage of live cells averaged 43.4%. Planktonic and dispersed biofilm cells were very acid-sensitive with only 0.0009%- and 0.0002-0.2% survivors, respectively. Unlike the planktonic cells, the incubation of 2- and 5-day biofilms at pH 5.5 for periods of up to 6 h induced strong acid tolerance responses that enhanced survival during a subsequent exposure to acid killing at pH 3.5.